Introduction
Hypertension affects more than 68 million US adults and contributes to the excess mortality from heart disease, stroke, and chronic kidney disease (1) . Despite health risks, fewer than half the people with hypertension have controlled blood pressure (1) . A host of factors including medication nonadherence (2, 3) , unhealthy lifestyles (4), competing priorities, and provider inertia (5) contribute to suboptimal blood pressure control. In an effort to improve blood pressure control, quality improvement programs focus on patient, provider, and system changes (6) . Implementing team-based approaches where providers and staff take an active role in patient care is one strategy to improve blood pressure control (7, 8) .
Blood pressure control initiatives that incorporate community-based participatory research (CBPR) approaches have been effective (9) (10) (11) . CBPR involves collaboration among research investigators and community members to shape health improvement interventions (12). This approach is well suited to tailoring interventions to the needs and characteristics of unique health care settings. Ideally, investigators and community partners come together to investigate primary issues for blood pressure control and create effective and sustainable interventions (13) . In this study, conducted from 2010 through 2012, we included health care providers, practice staff, patients, and university researchers in a CBPR process to assess patient-and practice-level barriers to blood pressure control and gather their ideas on how team-based care can enhance blood pressure control efforts. We aimed to use feedback from these stakeholders to encourage new practice behaviors and improve communication between providers and patients. The objective of this study was to assess patient and practice perceptions of the value of team-based strategies for controlling blood pressure.
Methods

Overview
This study was part of a 5-year cardiovascular health intervention in a county and surrounding area in the heart of the stroke belt in rural North Carolina, where stroke mortality rates are 150% of the national average (14). Key practice providers were involved in conceptualizing research design, modifying study protocol via monthly design team calls and quarterly practice meetings, and disseminating data analysis results. A community advisory board representing the project's broad array of public health, medical, business, policy, and faith-based organizations met quarterly with the research team to offer guidance and ensure that research efforts were meeting the needs of and were sensitive to the culture of the community. Semistructured individual interviews with patients, providers, and practice staff assessed patient-and practice-level facilitators and barriers to achieving optimal blood pressure control. Interviewees were asked to use such insights to help researchers develop a blood pressure management intervention with the practices. The University of North Carolina Biomedical Institutional Review Board reviewed and approved this study.
Participants
Eligible participants were English-speaking patients aged 18 years or older) diagnosed and managed with hypertension who were attending 1 of 5 primary care practices in rural eastern North Carolina. Six to 10 patients per practice were eligible. Hypertension was defined as systolic blood pressure greater than140 mm Hg or diastolic blood pressure greater than 90 mm Hg (15) . Patients were purposely sampled to include diversity of race, sex, literacy (measured by Rapid Estimate of Adult Literacy in Medicine [REALM]) (16) and blood pressure control (controlled or not controlled as defined by their provider).
All area primary care practices (n = 8) in the study area were invited to join a collaborative effort to improve blood pressure control; 5 agreed to participate. Reasons for declining participation were lack of time or resources. To complement patient perspectives, providers and staff of each practice participated in an in-depth interview. The interviews within each practice were conducted in 2 groups; 1 with practice leadership (management, lead nurses, providers) and the other with practice staff (front office personnel, billing staff, and other clinical staff) to maximize diversity of perspectives and minimize single-source bias.
Interviews
Face-to-face semistructured interviews explored domains of overall health concerns, barriers to optimal blood pressure control, and perceptions of improving primary care delivery for hypertensive patients (Appendix). We asked opinions about the use of care delivery teams and provided examples of how team-based care has been used effectively in other settings (17) (18) (19) to stimulate discussions on how this approach could be incorporated into the intervention. The Chronic Care Model and current evidence about team-based care was used to inform the general intervention outline (20) . Trained community members conducted interviews and attempted to match interviewer with interviewee by race, which occurred 90.2% of the time. Interviews lasted approximately 60 minutes and were audio-taped and transcribed. We gave each patient a $30 monetary incentive and gave practices a $1,000 stipend to assist with the interviewing process.
Analysis
Interview transcripts were imported into ATLAS.ti 6.2 (Scientific Software Development, GmbH, Berlin, Germany), and the study team created a codebook with operational definitions based on interview guide questions. Inductive coding techniques (21) and the constant comparison method were used (22) . Two investigators reached consensus on codes and definitions, setting a priori rules for coding salient themes. The 2 coders then independently read and coded each transcript. Discrepancies were resolved through discussions of coding decisions among study team members. After reviewing all coded transcripts, the study team identified prominent themes within and across practices.
Results
Our final sample included interviews with 41 patients and 31 practice staff (Table 1) . Providers interviewed included physicians and nurse practitioners; office staff included nurses, licensed practical nurses, certified medical assistants, and front office personnel. We identified prominent themes in 3 categories: 1) perceptions of barriers to achieving controlled blood pressure, 2) perceptions of the role of practices in controlling blood pressure, and 3) perceptions of the value of team-based approaches for hypertension care ( Table 2 ).
Barriers to blood pressure control
Medication and adherence to diet Of the 41 patients who participated in the interviews, 41% reported their blood pressure was at the right level less than half the time. When patients were asked, "What makes it hard to keep your blood pressure under control?", 2 main barriers were identified. First, patients said it was challenging to take medications regularly. Approximately 36% said they had missed a pill at least once in the past week. For some, remembering to take medications as scheduled was difficult. Some patients could not afford their medications. Others mentioned that they were "tired" of having to take medicine. This was influenced by the number and frequency of pills. As one patient said, "You know, what's hard . . . to me really is sometimes I get tired [of taking medicine]. And I do know that I do need to take it. And sometimes I might not take it every day at the same time." (Female patient, age 59, uncontrolled blood pressure)
A second barrier for patients centered on their diet. They said that an unhealthy diet that used too much salt and overeating affected blood pressure levels. Patients appeared to recognize the link between nutrition and blood pressure, but they admitted that making behavior changes was challenging. For example, as one patient stated, "Sometimes you might overeat something you know you're not supposed to be eating like fried foods. Drinking a little bit too much, and too much salt. Food got enough salt in it already. Gotta learn how to eat it with other seasoning." (Male patient, age 59, uncontrolled blood pressure) Both provider and practice staff interviews showed agreement that patients' inadequate adherence with medications affected their blood pressure. Providers recognized that patients did not take their medications because of cost or that they skipped doses to save money: 
Patient beliefs about hypertension
There was consensus among patients, providers, and office staff that inadequate medication adherence and poor eating habits were important barriers to blood pressure control. However, from the provider and staff perspective, the larger barrier was patients' lack of understanding of the importance of hypertension control. Practice staff reported that some patients held certain beliefs that may affect their treatment adherence. If the patients felt well, they did not make controlling their blood pressure as a high priority. As one provider explained, "I think patients really focus on symptoms, and when they don't have symptoms, they are not sick. . . . If they feel very well with a blood pressure of 180 over 100, it's very hard for me to sell the blood pressure medication, especially if it's expensive and they had to pay for it. So I wish that high blood pressure would cause pain, because then patients would be buying." (Provider) Patient fatalism Another key barrier mentioned by providers and practice staff was patients' belief that little could be done to prevent hypertension and its consequences. Providers and staff noted that some patients considered hypertension a problem that "runs in the family" or is "genetic" and were convinced that high blood pressure was inevitable. Practice staff shared, "We ask them their family history. They give their history and say 'I'm sure I'm gonna have it too.' They do think that, no matter what they do, they're gonna get it cause their momma had it, their daddy had it, their grandma had it." (Practice staff)
The role of practices in controlling blood pressure
Patients identified several strategies that doctors or nurses could use to help them control blood pressure. At the top of the list were regular office visits. They valued the periodic checkups during which providers could make adjustments in prescribed medications. For example, 1 patient explained how providers could help: "The nurse practitioner at (the practice) saw a need to change it, and I've always wanted like a diuretic for the fluid because I feel like that would help me. . . . She saw the need to add that right in with my blood pressure medicine. That's good if a doctor would monitor (my medications), see the need if it's not working or you need to change, and change you over on that." (Female patient, age 60, uncontrolled blood pressure)
Patients saw an important role for providers with antihypertensive medication management. They felt their doctors or nurses could help with medication adherence by prescribing medications that were "correct" for high blood pressure or "suited each individual." Accessibility of refills and cost were also important factors related to adherence.
Communication and education
A common theme that emerged from patient and provider interviews was the value of communication. Patients said it was important to have good communication with their doctors and nurses to keep their blood pressure under control. They wanted their providers to ask about how medications were working, to talk about possible side effects, and to give them information on managing their blood pressure. Providers echoed the importance of communicating with patients and observed that it was largely their job to "educate, educate, educate." When providers and staff were asked "Where else should your patients get this message?" they discussed additional external communication strategies to reach patients. Providers mentioned the potential use of television, radio, and other media outlets given the credibility of these sources in the eyes of patients. One provider said that for his patients, "whatever comes on TV is believable." "TV is where [patients] see a lot of the things that they'll mention when they come in, even medications that they want to take. When they come in, they'll say, 'I saw this on TV. That's something that would help me.' They can't read, but they can at least see TV, and they hear what it's telling them so TV is a good resource for some that are undereducated and can't read . . . for those that can't [read], TV is probably where they get most of their information." (Provider) Support groups and testimonies from individuals with high blood pressure were additional communication strategies that were deemed beneficial in influencing behavior change. Both practice and patient interviews showed agreement that although practices play an important role in blood pressure control, ultimately treatment success was up to the patient: "The doctor can prescribe or do whatever he needs to do. But if the patient's not willing to go along with the program, then it's not gonna do any good, regardless of what the doctor do." (Male patient, Age 51, blood pressure status unknown)
Team-based approaches for hypertension care
During the interview, patients were given an example of team-based care (Box). Patients valued verbal encouragement, calls from the doctor's office, and the opportunity to ask questions. However, they were concerned about communication challenges if too many people were involved in their care. They feared being too far removed from their providers when given a description of team based care: "It's got too many people included. All those people active in checking your blood pressure. I think that should just be strictly between the doctor and the patient." (Male patient, age 59, uncontrolled blood pressure)
For some practices, the explicit use of teams in care delivery was a new concept. Providers and staff were accustomed to the physicians providing most of the patient care, although some practices were involving nurses more in a team-like approach, although not as a formal process of care delivery. "I take time to do it myself, but I may ask my nurse to sit down with a patient and talk to him about medicine or some other thing or give them literature. Or call them and see how they're doing and emphasize the particular point of their treatment." [Provider] Staff members also echoed these sentiments and noted some involvement between visits, specifically when a provider wanted to make a change in a patient's medication regimen. "Sometimes [providers will] give us a message to send to the patient, and we'll contact them that way. Like if there's a change to the medication, we'd be the ones normally to talk to them." [Practice staff] However some providers felt uneasy about giving up control and allowing other staff members to be involved in the use of a medication algorithm. "I'm comfortable with a nurse being involved in discussions with patients about medication changes that may be necessary to enhance a patient's blood pressure control, but I would want to sign it (the new prescription) before it goes out . . . because I'm also liable . . . or without being in the communication but I would sign it before it goes out."(Provider)
Discussion
We conducted structured interviews of patients and practice staff in 5 primary care practices to determine key components of an effective hypertension management intervention. Important factors in improving blood pressure control included adherence to medication, dietary habits, hypertension beliefs, and regular office visits. Patients may already understand much of what is required to control blood pressure but personal, community, and health system factors limit their ability to make sustained behavior changes. In this context, new strategies that are sensitive to both patient and community needs are needed. Our study suggests team-based care approaches that enhance efforts at improving medication adherence, lifestyle management, and communication with their provider could address patients' concerns about blood pressure control.
Team-based care models are being implemented across the country (23) (24) (25) , and evidence in favor of this approach is strong (26, 27) . However, shifting to team-based care is not easy (28) . The National Demonstration Project, which examined medical home transformation, a team-based model, indicated that patient experience did not improve in the first 2 years (29). Our study notes that patients and practices perceive some risks in the team-based model of health care delivery. Patients were receptive to the idea of team-based care but desired assurance that the providers were in charge of their care and available for direct patient-provider communications. Practice staff members were open to team-based care but not accustomed to thinking of this model as a formal approach to care. Providers also varied in their comfort with using team-based care, particularly as it relates to potential liability. Thus, movements toward team structures may need to include stakeholder education and gradual implementation as stakeholders' values are aligned. Encourages patient to take medications and asks about side effects Responds quickly if patient has medication side effects or the blood pressure is out of range CBPR is an innovative approach to tailoring office-based interventions to improve hypertension care. This process engages both practices and community members in creating unique strategies to improve health care delivery that may be evidence-informed but uniquely tailored to local context. CBPR more often than not considers community-based or faith-based organizations as "the community" and as key stakeholders; health care providers are usually not considered the main community stakeholders in CBPR (30,31). Our study led to meaningful practice changes in hypertension care delivery among practices in rural North Carolina. One such change is the more purposeful use of care teams in delivery support for all of the practices' patients with hypertension. Additionally, patients with hypertension in our study cohort also now have a community-based "phone coach" on their care team.
Findings from the CBPR approach have encouraged our research team to focus on how team-based care is implemented. For example, we created a standardized template for care delivery that allows practices to incorporate team strategies at each patient visit for hypertension care. We helped practices implement team approaches by providing on-site coaching and by gradually adding team care elements to care processes once previous activities have been vetted.
Our study has several limitations. The study was limited to a sample of patients and primary care practices in a traditional rural community where team-based care is a new concept. Additionally, selection bias was a risk, because many patient participants were identified by the practices. However, the benefit of purposeful sampling allowed us to obtain information-rich cases. Finally, it is too early to tell whether using CBPR has resulted in improved care and better blood pressure control.
Patients and practices in our study were open to exploring the challenges to blood pressure control and to considering multiple evidence-based approaches for improving hypertension management, including the use of team-based care. When developing a team-based approach to hypertension treatment, CBPR is a useful strategy to engage patients and practices in work to ensure that interventions are informed by local context. It is hoped that locally informed intervention design will then pave the way for sustained care delivery processes long after the support from research investigators and funds has ended. Patient participants were drawn from 5 practices consisting of 9 key providers (physicians and nurse practitioners) and 22 office staff members (certified medical assistants, registered nurses, licensed practical nurses, and front office staff).
Literacy assessed by using the Rapid Estimate of Adult Literacy in Medicine (16) . Defined by provider. What kinds of team-based strategies do you think may help providers to be able to more intensively manage medications so that more patients reach goal blood pressure levels? (Practice Staff)
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